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(54) NARROW BAND OSCILLATION UVSER SYSTEM 
(57)Abstract: 

PURPOSE: To obtain an improved narrow band oscillation laser system 
being employed as a light source in reduction projection aligner. 
CONSTITUTION: In a narrow band laser comprising at least a grating 25 as 
a narrow band element at least one mirror 3 is interposed between the 
grating 25 and a laser chamber 10 where the mirror 3 is applied with a 
coating for totally reflecting the output laser beam B but transmitting an 
alignment laser beam A and means for introducing the alignment laser beam 
A through the mirror 3 while substantially aligning with the optical axis of 
the output laser beam B is provided. The mirror 3 is provided with an angle 
adjusting mechanism for varying the wavelength being selected through the 
grating 25 or aligning the optical axis of laser. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. ' 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

ESt'Tt 2 M" r,arrOW_band ° s «"*j°n 'aser equipment characterized by having a means to introduce an alignment laser beam so 

^ I f T u betW6 f " 3 * n,ting and 3 ' aSer Chamber - a mirror ma * carf V ° ut total Section of the output 

S^JtST ! . f W Penetrate ! an •'•fnr.ent laser beam may be performed in the narrow-band laser which has arranged 
b^anTSrougn a nXror" narrOW - band - ,zed component and it may be mostly in agreement with the optical axis of an output laser 

E 3 ^lf 2 iS narr 7 _band ^cillation laser equipment [ equipped with the include-angle adjustment device for making 

SlEfl Th , • r° r 3Ser ln . a u greement ' the selecti °" wavelength of said good TINGU ] according to claim 1. 

LCIa.m 3J The claim 1 publ.cat.on wh.ch mstalled the window which encloses said narrow-band-ized component with a housing 

ZtZlT^TlTto^ZT^ t0 t00th_baCk SidC ° f S3id mirr ° r !n S3id hOUSin& ° r — band o-» ati °" 'aser 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention relates to amelioration of the narrow-band oscillation laser equipment especially used as 
the light source for contraction projection aligners with respect to narrow-band oscillation laser equipment 
[0002] 



[Description of the Prior Art] Conventionally, in the Japanese-Patent-Application-No. 62-214396 grade, the light of excimer 
laser is ultraviolet radiation, and since it is not visible, in case the alignment light which is the light is optical-axis adjustment, it is 
needed. Then, in using only an etalon as the case of the usual natural oscillation, or a narrow-ban d-ized component, it coats the 
dielectric film which reflects excimer light as the rear mirror 101 and reflective film of an etalon 102. and penetrates the 
alignment light 103. and the alignment light 103 is introduced from the tooth back of the rear mirror 101. and it is made in 
agreement with the optical axis of excimer light, see drawing 4 ) 
[0003] 

[Problem(s) to be Solved by the Invention] However, when using a grating as a narrow-ban d-ized component, since the reflective 
film is the aluminum, the light does not penetrate. Therefore, alignment light could not be made to penetrate from the tooth back 
of a grating, but there was a problem that alignment light could not be given off. 

[0004] Paying attention to the above-mentioned conventional trouble, this invention is narrow-band oscillation laser equipment 
used as the light source for contraction projection aligners, and aims at offer of the equipment which can perform especially 
alignment optical-axis adjustment. 



[0005] 



[Means for Solving the Problem] It is characterized by to have a means introduce an alignment laser beam so that at least one 
mirror is arranged between a grating and a laser chamber in the narrow-band laser which has arranged the grating at least as a 
narrow-band-ized component in the 1st invention of this invention, a mirror may carry out total reflection of the output laser 
beam, coating which penetrates an alignment laser beam may be performed and it may be mostly in agreement with the optical 
axis of an output laser beam through a mirror in order to attain the above-mentioned purpose. 

[0006] Said mirror is equipped with the include-angle adjustment device for making the optical axis of change or laser in 
agreement [ the selection wavelength of said good TINGU ] in the 2nd invention which makes the 1st invention a subject 
[0007] Moreover, in the 3rd invention, said narrow-band-ized component is enclosed with a housing and the window which an 
alignment laser beam penetrates to the tooth-back side of said mirror is installed in said housing 
[0008] 



[Function] Since according to the above-mentioned configuration arrange the mirror to which an alignment laser beam is 
penetrated between a laser chamber and a grating, and total reflection of the output laser beam is carried out. an alignment laser 
beam is made in agreement with the optical axis of an output laser beam through said mirror and it can introduce, even if it uses 
a grating as a narrow-band-ized component, the optical axis of an output laser beam can be adjusted certainly easily 



[Example] Below, with reference to a drawing, it explains about the example of the narrow-band oscillation laser equipment 
concerning this invention at a detail. Drawing 1 R> 1 is the whole block diagram showing the 1st example of the narrow-band 
oscillation excimer laser equipment of this invention, the mirror 3 which coated the dielectric film which narrow-band oscillation 
excmer-laser equipment penetrates the front mirror 1. the laser chamber 10 which excites laser, and the light in drawing 1 and 
carries out total reflection of the excimer light, the narrow-band-ized equipment 20 which narrow-ban d-izes laser, and the ' 
alignment laser equipment 30 for alignment which inserts so that it may be mostly in agreement with the optical axis of an output 
laser beam through a mirror between a laser chamber and a grating — since — it has become 

[0010] The laser chamber 10 consists of tfie electrode and windows 11 and 12 which are not illustrated, and chamber 13 grade 
for the ins.de of it being filled up possible [ circulation of the laser gas containing KrF etc. ]. and exciting laser gas. narrow-band- 
ized equipment 20 - the st prism beam expander 21 and a grating 25 - since - it has become. The 1st prism beam expander 
21 consists of 1st prism 21a and 2nd prism 21b. A narrow-band-ized method is a method which combined the prism beam 
expander 21 and the grating 25, and the grating 25 has become RITORO arrangement. 

[0011] Alignment laser equipment 30 consists of alignment laser oscillation equipment 31 and mirrors 32 and 33, and it inserts 
alignment laser (A) so that it may be mostly in agreement with the optical axis of an output laser beam (B) through the mirror 3 
between the laser chamber 10 and a grating 25. As an example of the laser of the light for alignment, He Ne laser, semiconductor 
laser, argon laser, etc. are used. 

[0012] Next, actuation is explained in the above-mentioned example. After total reflection is carried out by the mirror 3 of 
narrow-band-.zed equipment 20 and laser is narrow-band-ized by the 1st prism beam expander 21 and grating 25, total reflection 
or the excimer light by which discharge excitation was carried out within the laser chamber 10 is carried out by the mirror 3 and 
rt .s outputted from the front mirror 1. Through the mirror 3 to which total reflection of the output laser beam arranged between 

! la ^ er J c ^ ambe i r 10 and * e S ra *ng 25 is carried out, through mirrors 32 and 33. at this time, the alignment laser beam 
outputted from the alignment laser oscillation equipment 31 of alignment laser equipment 30 is inserted from the mirror 3 which 
penetrates an alignment laser beam so that it may be mostly in agreement with the optical axis of an output laser beam (B) 
Thereby, even if it uses a grating as a narrow-band-ized component, the optical axis of an output laser beam can be adjusted 
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2r,lSf¥vl S ^! Wh0 ' e bi ° C ) d ll gram Sh0W ' ng 11,6 2nd eXamP,e ° f the "^owband oscillation excimer .aser equipment of 
this invention, gives the same sign to the same components as the 1st example, and omits explanation the narrow-band-Tzed 
equipment 40 which narrow-band-izes laser of the 2nd example — the 1st orism beam „ 41 1 1 "arrow u 

.xp.nd.r 42. .„d . „,„„« » - - * has b.c«~. tJ,., b ^ £__ Z^ttZXZiZXllZl 2nd 

.n„. .djudtm-, 50 i, „___ ,„„ . 5 , „„,., £ fiZ^JS^^*" 
control units, such as a controller which is not illustrated. Moreover drives such as a h»nWi- IT • com , ma " d trom 

mirror 3. and hand control etc. may adjust an include angle to it ^ " 3 «^"* maV be f ° m ° d 3 

[0015] Next, in the above-mentioned example, in order to make th*> nnti^ai _,v;~. ~u i 

wavelength of good TINGU ] by the mirror for introducing aTalgnm^ ^"of 
ac S cu r racy° " eqU ' Pment ^ 11,6 high - SP6ed ° Ptical axis ° f a " ^ SRS ° f 

the 3rd examp.e. the narrow-band-ized equipment 40 which ^VL™^ FJ££^££ZZ^ " 
Housing equipment 60 consists of a housing 61. a window 62 currently arranged behind [ tooth-back InZSSrt^ , 
and piping 63 which supplies a clarification gas in a housing, opening of the end section ^JS^SS^^'J^L 

to0?7l W NexT i„ ^iT r % ° 7 ""I °* 3 h ° 0Si " g 61 is COntacted b V *e laser chamber 10 and It s equipped wiS * 

L0017J Next, in the above-mentioned example, it is arranged in the background of a eratinir ?«; th» inc ;^ * ;* MU,pp w ' tn rc - 
optical path are filled with a clarification gas by the slot front face ofaSSS 25 JS2?«S£! « ""'^ _" ,d a " 

the piping 63 of a clarification gas can prolong the life of a na™-ba„^ ^ 
of the alignment laser beam outputted from the alignment laser oscillation equipment 31 of alignment bser eouiomeTao ,? 
earned out to the interior of a housing 61 through mirrors 32 and 33 from the window 62 ZmM^nMbM^iS^ h u ! 
..lustration of a mi™ 3. and from the mirror 3 which penetrates an alignment laser beam.Tt l^n^ 1 
m agreement with *e optical axis of an output laser beam (B). Thereby, even if it uses a grating as a narrow-oandTed 
component, the optical axis of an output laser beam can be adjusted certainly easily. 
LO0 1 8J 

[Effect of the Invention] Since an alignment laser beam can be introduced from a rear side according to this invention even when 

STSfrf EST! ■ n 7°r band ; i2ed COmponent as e * pl ™*° the location of a chamber can beYoZSj decTd at 

Uie tome of installation of a laser chamber, or exchange, and the alignment of a front mirror can also be taken very easMv 
Furthermore, the optical axis between laser and an aligner can also be easily taken by the alienment LrhTIIh •' 

TINGU ]. the mirror for introducing an alignment laser beam is very compact, and wavelength control of laser ^so sSvLa as 
equipment which can take easily the high-speed optical axis of an output laser beam with high 7^Jf£^^££Ln. 

the tooth back side of a mirror, and filling the inside of a housing with a clarification gas. the life of a narrow-bandHzed 
component can be prolonged by leaps and bounds, and an alignment laser beam can be given off 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I'lSl! do L CUmen L t has b 1 ee " ^nslated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS _ ' 

[Brief Description of the Drawings] 

in D ve7w 11 Wh0,C b,OCk ShOW ' ng Ut CXamPle ° f narrow ^ band oscillation excimer laser equipment of this 



in P v r rtion 21 Wh ° ,e b, ° Ck di3gram Sh ° Wing the 2nd exam P ,e of * e narrow-band oscillation excimer laser equipment of this 
Lotion ^ Wh0 ' e b, ° Ck diagram Sh ° Wing 6XamP,e ° f the narrow - band oscillation excimer laser equipment of this 

[Drawin g 4 ] The conventional narrow-band oscillation excimer laser equipment whole block diagram 
[Description of Notations] 



I Front Mirror 61 Housing 
3 Mirror 62 Window 

10 Laser Chamber 

II 12 Window 
12 Chamber 

20 40 Narrow-band-ized equipment 

21 41 Prism beam expander 
25 Grating 

30 Alignment Laser Equipment 

31 Alignment Laser Oscillation Equipment 

32 33 Mirror 

50 Include-Angle Adjustment Device 

51 Motor 

60 Housing Equipment 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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